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Molecular Libraries Components ...

MICAD, 078, 1% (0.7M)
ADMET, 3.75M, 4% (5M)

MLSMRE, 4 .50, 5% (4.9M)
Instrumentation, 4k, 5% (6]
Assay Development, 6M, 7%
{10M)
Chemical Diversity, 7.5M, 9%
{10M)

Cheminformatics Centers,
Thd, 8% (7.7h)

MLSCM, 47 4k, 57% [73.3M)

FubChem, 3.5M, 4% [3.6M)



PubChem Goals ...

... Archive molecular structure and
bioassay data from the Molecular
Libraries Screening Center Network

... Provide search, retrieval and data
analysis tools to optimize utility



PubChem Goals ...

... Further optimize research utility by
including other public sources of
chemical structure and bioactivity

Information

... and by Iintegration with other NIH
Biomedical information resources
whenever possible



PubChem Approach ...

... “GenBank model”
... direct depositions by investigators
... highly automated (low database cost)

... 25 year precedents in biology

... less precedent in chemistry



Growth In PubChem Contributing Organizations
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PubChem Contents ...

... Contributed substance records
... with chemical structure
... chemical names and comments

... liInks to contributor web sites

... contributed links to other NCBI
biomedical databases



To Date 203,554 Molecular Libraries
Compounds in PubChem

Broadly Diverse Compounds (80%)
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Growth In PubChem Substances / Compounds
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Compound Challenges ...

0
I H H
H"NYN : o N
W, J
H"N h]f H_\N,..- . N
1
0
o 0 0
/ H
N : N N N N
o Lo — LD
H.hhIJ f‘ll N N X ~N~ H'“r,lj hl] N
A A H H



PubChem Standardization ...




PubChem Contents ...

... Contributed bioassay records

... With assay description / protocol

... links to tested substances

... summary and detailed test results

.. links to contributor web sites and other
NCBI| databases



Molecular Libraries BioAssays ...
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To Date 248 Molecular Libraries
BioAssays in PubChem

Cancer (33%) Neurological
Disorders (24%)

Cardiovascular
Diseases (4%)
Metabolic
Disorders (5%)

Immune Disorders (14%)
Infectious Diseases (16%)



Growth In PubChem BioAssays
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Growth In PubChem Tested Substances
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EPA “DSSTox” BioAssays ...



NCGC /NTP /NIEHS Screens ...



BioAssay Challenges ...



BioAssays are Diverse ...



Estimated Users

Engineering Challenges ...
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PubChem Retrieval System ...

... Optimize “discoverability” for molecular
biologists by integrating PubChem into
NCBI's Entrez / PubMed Search Engine



NCBI's Entrez Search Engine ...



Entrez Links and Neighbors ...

1,500,000 users ...
50,000,000 hits ... "=\ VAST Structure

... per day Protein Similarity
3D Structure

Activity
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Search for “Shoichet inhibitors” ...



PubMed Article Retrieved ...
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Link to PubChem Records ...
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“Kaempferol” in PubChem ...



Similar Compounds in PubChem ...



“Quercetin” in PubChem ...



Compare Protein / Ligand Complexes ...
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Link to Another Structure ...
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Tyrosine Kinase Family Member ...
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TyrKc - Sequence /Alignment Viewer
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Links from “Quercetin” to PubMed ...
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Links from Compounds to PubMed ...
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Link to BioAssays where “Active” ...



BioAssay where “Active” ...



BioAssay where “Active” ...



Entrez Links and Neighbors ...

1,500,000 users ...
50,000,000 hits ... "=\ VAST Structure

... per day Protein Similarity
3D Structure
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PubChem Retrieval System ...

... Optimize “discoverability” for molecular
biologists by integrating PubChem into
NCBI's Entrez / PubMed Search Engine

... Chemical structure search
... Bloassay result search

... EXploratory structure-activity tools



Quercetin Structure-Activity ...



PubChem Bioactivity Summary ...



PubChem Bioactivity Summary ...



PubChem Structure-Activity ...
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Active Compound Cluster ...



BioAsay Cluster ...



Another BioAssay Cluster ...



PubMed Connection ...
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PubChem Structure-Activity ...
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PubChem BioAssay Tools Demo ...



Yeast Replicative Lifespan Assay ...



BioAssay Description ...

{2 AID 706 - PubChem Bio&ssay Summary - Windows Internet Explorer
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Southern Research Molecular Libraries Screening Center (SRMLSC)
Southern Research Institute (Birmingham, Alabama)

NIH Molecular Libraries Screening Centers Network (MLSCN)
Assay Provider: Dr. David 5. Goldfarb, University of Rochester
Award: R03 MH076395-01

There is now solid evidence for the early evolution of conserved pathways for aging. These
pathways may allow eukaryotic cells and animals to postpone reproduction in unfavorable
environmental conditions. Key elements of public cellular mechanisms that extend or
shorten lifespan, including the role of sirtuins in lifespan, were first discovered in
Saccharomyces cerevisiae, which provides a strong rationale for the use of yeast as a
model genetic system for studying aging. For example, lifespan extension by caloric
restriction occurs in both yeast and rodents.

Yeast replicative lifespan is the number of times a mother cell replicates before she
senesces and dies. The replicative lifespan of a yeast strain is described by the mean or
median lifespan of a cohort of mother cells, which can vary widely among laboratory
strains, but is normally between 20-25 generations. The clock for daughters is generally
reset to zero although daughters of older mothers, which replicate more slowly, have
reduced lifespans. The genetic program(s) that sets the clock, and the cellular mechanisms
that respond to environmental cues to extend lifespan, such as caloric restriction, are
poorly understood.

Here we use a genetically modified version of a high throughput replicative lifespan assay
called the DeaD assay (1). Under permissive conditions, in galactose-containing medium,
the culture divides exponentially. Under restrictive conditions, in glucose medium, the
daughters show a great propensity to die, and the saturation point of the culture is limited
by the lifespan of the of mother cells rather than nutrient limitation. Compounds that
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PubMed search for “Sirtuins” ...
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Bioactivity Summary for Actives ...



Bioactivity Summary for Actives ...
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Structure-Activity Analysis ...
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Growth Inhibition Assays Cluster ...



Specific Replicative Lifespan Probes ?



Factor Xl Inhibition Assay ...
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Factor Xl Inhibition Assay ...
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Target

Factor XI (FXI) circulates as a complex with high molecular weight kininogen (HK)} in the
plasma at a concentration of 5 ug/ml (equivalent to 31.3 nM, dimeric concentration) as a
homodimeric glycosylated blood plasma zymogen of approximately 160 kDa, containing
monomeric subunits of 80 kDa each (1). Thrombin (2, 3), factor XIa (FXIa) (3), and factor
X1la alpha (FXIIa) (4), all cleave an internal R369-1370 bond in each monomer of FXI,
yielding the enzyme FXIa. The primary role of FXIa has been recognized to be part of a
feedback loop resulting from thrombin activation of FXI after inhibition of the extrinsic
pathway by tissue factor pathway inhibitor (TFPI).

After activation from FXI to FXIa, FXIa possesses a heavy chain of 369 residues and a light
chain of 238 residues. The heavy chain consists of four apple domains (A1-A4) and the
light chain represents a trypsin-like serine protease domain with active site residues at
H413, D464, and 5557 (1, 5-7). FXla catalyzes FIX to FIXa activation by cleaving two
scissile bonds at R145 and R180 (8). The FIXa generated can catalyze FXa formation on the
platelet surface with the active cofactor factor VIIIa (FVIIIa), with FVIIIa increasing the
Vmax of FX activation by FIXa by 100,000 fold (9). After activation of sufficient levels of
FXa by the consolidation pathway, FXa can go on to form a ternary complex with Fva and
prothrombin on the platelet surface, to give sufficient levels of thrombin for activation of
fibrinogen to fibrin. Formation of this ternary prothrombinase complex in the presence of
phospholipids has been shown to increase the rate of prothrombin to thrombin activation
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Bioactivities of Related Targets ...



Bioactivities of Related Targets ...



Structure-Activity Analysis ...
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Specific Factor Xl Probes ?
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